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Methods for delineating personal networks in surveys contain complex instructions for 
the interviewers. It is assumed that the interviewers'experience and education influence 
their ability to follow these instructions. The magnitude of the interviewer effects on the 
personal network size has been investigated, and differences among interviewers have 
been explained on the basis of their experience and education. The data are from a survey 
among 4,059 older adults in the Netherlands interviewed in 1992 by 87 interviewers. A 
strong interviewer effect was observed. Furthermore, the results of a multilevel regres- 
sion analysis showed that, controlled for respondent characteristics, well-educated 
interviewers with minor eqerience prior to the project and major experience within the project 
(i.e., the high sequence number of the interview) generated relatively large networks. 
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I nterviewer effects are one of the sources of errors within surveys. According to Groves (1989), interviewer effects differ 
largely across surveys. He reported that relatively large interviewer 
effects have been observed in studies where sensitive or emotional 
topics were under investigation, open questions were used, questions 
were asked that respondents found difficult to understand, or poorly 
trained interviewers were used. Interviewer effects on the respon- 
dents' answers stem from the different ways interviewers administer 
a survey. This study focuses on whether there are any differences in 
the measured personal network size (i.e., the number of persons within 
the network) of respondents across interviewers and, if so, whether 
the interviewer effects are related to interviewers' experience and 
education. 
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We focused on personal networks because their delineation devi- 
ates from the procedures applied to many other questions within 
interviews. A common characteristic of network delineation methods 
is that one or more multiple response questions containing the deline- 
ation criteria, for example, on closeness or contact frequency are 
repeated to generate the names of network members. The use of this 
kind of procedure makes it a complex task for the respondent as well 
as the interviewer. Network delineation calls for cognitive skills on 
the part of respondents and interviewers. Respondents have to inter- 
pret the question and select the persons who fit the criteria (e.g., to 
select certain children from all the children available). The interviewer 
has to check the respondent's answer (Is the name valid? Has the 
person already been named before?) and to decide after each response 
whether all the network members who fit the delineation criteria have 
been named by the respondent. If not, the procedure has to be contin- 
ued by repeating the delineation question. If all the members have 
been named and more delineation questions are used, the interview 
has to be continued by asking the next question. Furthermore, repeat- 
ing the questions may cause boredom or a lack of motivation among 
the respondents and interviewers. Given the complexity of delineating 
networks, measurement errors are to be expected. Test-retest reliabil- 
ity studies of personal networks delineation methods conducted by 
Broese van Groenou, van Sonderen, and Ormel (1990); Pfennig, 
Pfennig, and Mohler (1991); and Bass and Stein (1997) have made it 
clear that the average network size within a sample is relatively stable, 
but the stability of the network composition and of the individual 
network size is relatively low. This might be related to interviewer 
effects, but studies into these effects have not yet been conducted. 
Our first research question is whether there are large interviewer 
effects within the delineation of personal networks. We expected to 
find a relatively large interviewer effect for two reasons: (a) listing the 
personal network members is in the category of difficult questions, 
and (b) there is a parallel between open questions and the delineation 
of personal networks. For open questions, there is a particular inter- 
viewer effect on the number of different answers by a respondent 
(Hox, de Leeuw, and Kreft 1991). One of the factors relevant in this 
connection is the number of probes for answers given by interviewers. 
Feldman, Hyman, and Hart (1951) have shown that differences be- 
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tween the number of answers to open questions are of specific interest 
when the distribution between primary categories (concerning an- 
swers that are frequently given) and secondary categories is consid- 
ered. Interviewers who get a small number of responses have a 
particularly small number within the secondary categories. Feldman 
et al. attributed this to insufficient probing by interviewers and linked 
the amount of received information to the quality of the interviewing. 
The purpose of delineating networks is to make an exhaustive inven- 
tory of the actual network members, and to do so, numerous probes 
have to be given by the interviewers to complete the inventory. The 
larger the number of nominated network members, the larger the 
chance the aim of the procedure will be reached. This is even true if 
network members are nominated who do not fit the delineation 
criteria. In most studies, in addition to the network delineation, rela- 
tionship characteristics are collected that cover the delineation crite- 
ria. In that case, after the data collection, the investigator can delete 
relationships that do not fit the criteria. In answering the first research 
question, it was possible for interviewer effects to be caused by poorly 
trained or poorly functioning interviewers and to be not specific for a 
specific set of questions. Therefore, we compared the interviewer 
effect on the network delineation with that of a less complex set of 
questions, that is, a standardized item scale on loneliness. 
Our second research question, which is only to be posed if the 
answer to the first one is positive, is whether larger networks are 
observed among respondents interviewed by well-educated and expe- 
rienced interviewers than among other respondents. The interviewers' 
education and experience might influence their ability to follow 
complex instructions. For education, a positive effect was expected. 
For experience, Sheatsley (1951) distinguished two effects on inter- 
viewer performance. The more experienced interviewer has learned 
more about shortcuts and how to cheat without detection, resulting in 
a negative effect. If interviewers are hired for a longer period by a 
particular survey organization, they become more accustomed to the 
organizational assignments, whereas interviewers who do not behave 
as required are dismissed. This results in a positive effect. In many 
cases, interviewer effects cannot be consistently reduced to specific 
characteristics of interviewers (Hox et al. 199 1). One exception has 
been noted for racial topics; the racial background of the interviewers 
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and the answers of the respondents were found to be associated in a 
number of studies. Mixed results have been found for interviewers' 
education and experience. In a study by Berk and Bernstein (1988), 
interviewers' education and experience were not associated with 
obtaining complete charge data on health expenditures from the 
respondents or with the validity of these data collected from respon- 
dents by comparing it to verification data obtained from their physi- 
cians. Booker and David (1952) examined whether, using the same 
questions, interviewers in three surveys gathered a different number 
of answers to questions listing several items, such as magazines read 
regularly. Two of the three groups of interviewers were experienced, 
one was not. The three groups only differed significantly with respect 
to one of the five questions, with the smallest number of items listed 
by respondents interviewed by the least experienced group of inter- 
viewers. A study by Stember and Hyman (1949/1950) showed a higher 
consistency between the interviewers' field classification of responses 
and the codes on the verbatim answers recorded by the interviewers 
for experienced than for inexperienced interviewers. Carton (1995) 
found that poorly educated interviewers obtained significantly less 
useful information from their respondents than well-educated inter- 
viewers, but she did not find an effect for the interviewers' experience. 
We did not confine ourselves to the experience of interviewers before 
the start of the project or to their formal education, but we also 
examined the experience and training obtained during the data collec- 
tion. Usually, interviewers are trained at the beginning of the data 
collection. If management devotes more attention to the quality of the 
interviewing, interviewers are monitored individually during the data 
collection, receive additional instructions if necessary, and are repeat- 
edly trained. 
DESIGN OF THE STUDY 
RESPONDENTS 
The personal networks of older adults were delineated in a longi- 
tudinal study in the Netherlands (Knipscheer et al. 1995). At T, (1 992), 
face-to-face interviews were conducted with 4,494 respondents be- 
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tween the ages of 55 and 89. Respondents were interviewed in their 
homes, and personal computer assistance was used in the data collec- 
tion. The sample was stratified according to year of birth and sex and 
was randomly taken from the registers of 11 municipalities in the east 
(one city and four rural municipalities), the south (one city and two 
rural municipalities), and the west (Amsterdam and two rural munici- 
palities). These three regions can be taken to represent differences in 
culture, religion, urbanization, and aging in the Netherlands. 
Two municipalities (including Amsterdam) forced us to adopt a 
two-step sampling procedure. In the first step, the municipalities asked 
the people in the sample permission to pass on their names and 
addresses to the researchers. In the second step, the researchers sent 
the remaining people in the sample who lived in the two municipalities 
and all the people in the sample who lived in the other municipalities 
(N = 7,574) a letter introducing the study, and the interviewers ap- 
proached the prospective respondents. People who were deceased 
(5.4%), too ill to be interviewed (7.0%; for some of them proxies were 
interviewed), or did not speak Dutch (0.2%) were classified as ineli- 
gible. Many (27.6%) refused, and a small proportion (0.4%) was not 
contacted. On the basis of the response results in Step 2, the nonre- 
sponse in Step 1 was divided into eligible (i.e., refusals or not con- 
tacted) and ineligible. It was estimated that a total of 2,785 people in 
the sample refused or could not be contacted and 1,416 were ineligible. 
The response was 61.7 percent, computed as the proportion of the 
number of face-to-face interviews conducted from the number of 
eligible sample members. The networks of 4,059 respondents were 
delineated (90.3%, N = 4,494). For the others, 33 (0.7%) refused their 
cooperation for this section; with 37 (0.8%), the interview was pre- 
maturely terminated; with 345 (7.7%), a short version of the question- 
naire, not including the network section, was used, due to the respon- 
dents' incapacity; and with 20 (0.4%), the network section was 
skipped due to technical problems. 
INTER VIEWERS 
Concerning the recruitment of the interviewers, two major deci- 
sions were made. First, interviewers were recruited who lived in or 
near the municipalities in the study. One of the reasons was to save on 
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traveling costs and time. An additional advantage was that local 
interviewers could understand or speak the dialect spoken in the 
region. Particularly in the east and 'south of the Netherlands, this was 
expected to increase the participation on the part of the respondents. 
Another reason was that the respondents were to be approached by the 
interviewers in person to make an appointment for the interview. This 
was expected to increase the response of the older adults. Because it 
was expected that, on average, several attempts to contact the respon- 
dent would be necessary before making an appointment, local inter- 
viewers were preferred. In addition to living in the region, a few other 
criteria were used in selecting the interviewers, such as availability 
and flexibility in spare time during the day, general educational level, 
and being between 22 and 55 years old. A total of 87 interviewers 
(10 men and 77 women) were employed, with an average age of 37.3 
(SD = 10.3, range 21-58). The interviewers received an average of 62 
Dutch guilders (about U.S.$37) per interview, traveling costs 
included. On the average, the interviewers conducted 47 interviews 
(SD = 27, median = 40), with a range from 2 to 157. 
Interviewer assignments were geographically defined. Four re- 
gions were distinguished: Amsterdam, the rural west, the east, and the 
south. Within the regions, 33 areas were distinguished on the basis of 
the first three digits of the postal code. A number of these postal code 
areas were designated as the employment area of an interviewer. 
Within that area, respondents were assigned randomly to the inter- 
viewer. All but one interviewer were employed in only one of the four 
regions. The median number of respondents living in a specific postal 
code area was 125 (range 1-533), and the median number of interview- 
ers employed was 7 (range 1-13). The interviewers were free to 
conduct the interviews whenever it suited the respondents and them- 
selves. They were encouraged to make appointments for interviews at 
times that were convenient to the respondents. 
The data collection consisted of four periods. For the first, second, 
and third period, each eight weeks, prospective respondents were 
sampled from the stock. In principle, an interviewer was employed for 
one period and had to complete the assigned list (30 to 40 interviews) 
within that period. Conducting a larger number of interviews was 
encouraged. If a respondent was eligible but had not refused or was 
not interviewed (e.g., temporarily hospitalized or out of the region) in 
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a specific period, the respondent was approached again in the next 
period. In the fourth period, which lasted five months, only respon- 
dents who had been approached earlier were contacted. Of the 87 
interviewers, two were project researchers who conducted a small 
number of interviews. Of the others, 8 did not fulfill their task (they 
interviewed between 2 and 21 respondents, on the average 10.5), 
involuntarily (some were fired by the supervisor) or voluntarily (some 
found a regular job elsewhere); 34 performed their scheduled task 
(they conducted on the average 37 interviews) within one period; and 
with 43, the contract was extended after their first period of eight 
weeks, or they were hired for the next wave of the longitudinal data 
collection (they conducted on the average 62.7 interviews at TI and 
50.3 at T,). 
The interviewers were trained for four days by the four regional 
supervisors and an assistant. On the first and second day (four three- 
hour sessions), the interviewers were told the general interviewing 
rules and practiced putting them into effect with role-playing. Video- 
tapes with common interviewing situations and mistakes were shown 
and discussed. All the sections of the questionnaire were discussed, 
and particular attention was devoted to the large number of different 
routings and to deviating question formats. Three sections of the 
questionnaire were practiced with another interviewer acting as the 
respondent. These sections contained questions on basic demograph- 
ics, the network delineation, and an item scale for measuring loneli- 
ness. At any time, the interviewing program allowed the interviewer 
to practice with these three or all the sections. On the third day, a 
complete pilot interview with someone (ages 55-89) whom the inter- 
viewer knew was conducted in the respondent's home. The experi- 
ences with these interviews were discussed on the last training day 
(two three-hour sessions). All the procedures concerning contact with 
the respondents and with the research team were written down or were 
part of the computer program and were clarified during the training. 
During the data collection, the supervisors listened to tape recordings 
of the interviews. They weekly discussed interview style, suggestive 
questioning, handling difficult situations, administrative matters, and 
so forth with the interviewers. A report with evaluations of the inter- 
viewers' behavior was regularly drawn up. Three to four weeks after 
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the start of the data collection within a period, a four-hour training 
was held, including a meeting to discuss a11 kinds of interviewing 
problems. 
APPLIED NETWORK DELINEATION METHOD 
The main objective was to identify a network that reflected the 
socially active relationships of the older adults in the core as well as 
the outer layers of the larger network (van Tilburg 1995). In choosing 
a method to identify the personal network, several criteria were 
applied regarding who was to be included in the network. First, the 
network composition had to be as varied as possible, implying that all 
types of relationships deserved the same chance to be included in the 
network. This criterion led to a domain-specific approach in the 
network identification, using seven formal types of relationships (see 
below). A second objective was to include all the network members 
the respondent had regular contact with, thus identifying the socially 
active relationships, Yet, the aim was not to include everybody who 
was in contact with the older adult. To avoid eliciting persons who 
were contacted frequently by definition (such as all the respondents' 
colleagues), the criterion of importance of the relationship was added. 
Network members were identified in seven domains of the network: 
household members (including the spouse, if there was one), children 
and their partners, other relatives, neighbors, colleagues from work 
(including voluntary work) or school, members of organizations (e.g., 
athletic clubs, church, political parties), and others (e.g., friends and 
acquaintances). With respect to the domains, the question was posed: 
"Name the people (e.g., in your neighborhood) you have frequent 
contact with and who are also important to you." Only people above 
age 18 could be nominated. A limit of 80 was set on the number of 
names, but no one reached this limit. Information was gathered on all 
the identified network members with regard to the type of relationship, 
sex, and frequency of contact. For a subset of network members (i.e., 
the 12 with the highest frequency of contact), questions were posed 
on their age, traveling time to reach the network member, their marital 
or partner status, negative aspects within the relationship, and the 
receiving and giving of instrumental and emotional support. 
308 SOCIOLOGICAL METHODS & RESEARCH 
OTHER RESPONDENT MEASUREMENTS 
AND INTERVIEW CHAM CTERISTICS 
Loneliness 
In this study, loneliness was defined as a situation experienced by 
the individual as exhibiting an unpleasant or unacceptable discrepancy 
between the quantity and quality of actual social relationships and the 
desired social relationships. This description included situations with 
fewer existing relationships than was considered desirable or admis- 
sible, as well as situations lacking in the desired intimacy. To measure 
the degree of loneliness, an instrument was developed that consisted 
of five positive and six negative items (de Jong Gierveld and Kam- 
phuis 1985). The positive items assessed feelings of belonging, 
whereas the negative items applied to aspects of missing relationships. 
An example of a negatively formulated scale item was, "I experience 
a sense of emptiness around me." An example of a positively formu- 
lated item was, "I can rely on my friends whenever I need them." The 
loneliness scale had a range of 0 (not lonely) to 11 (extremely lonely). 
The scale has been used in several surveys and proved to be a reliable 
and valid instrument (van Tilburg and de Leeuw 1991). In the current 
study, the items formed a hierarchically homogeneous scale (Loev- 
ingers H = .33), which was reliably measured (p = 31). The homoge- 
neity and reliability were computed with the MSP program (Molenaar 
et al. 1994). 
Basic Demographics 
By means of a number of questions, for example, on marital status 
and household composition, the availability of a spouse or partner in 
or outside the household was assessed. The availability of children 
and siblings was assessed by having the respondents nominate them 
by name. The availability of children-in-law was assessed by asking 
about the partner status of the children. The assessment of church 
affiliation was based on three questions: Is the respondent a member? 
If so, of which church? How strong is the affiliation? The answers 
were divided into four categories: (a) not a member or not in the least 
affiliated, (b) Roman Catholic, (c) Protestant, (d) a member of some 
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other church. The respondent's employment status was based on a 
number of questions and rearranged into employed for more than 10 
hours a week and not employed. An index for socioeconomic status 
was constructed on the basis of education, skill level of the occupation, 
occupational prestige (based on a coding scheme devised by Sixma 
and Ultee 1983) and household income. Because the women's status 
was often derived from their partner's status, the partner's score was 
taken if one of the first three respondent scores was lower. The four 
scores had high intercorrelations (average r = .62; Cronbach's a = 
37). The scores were transformed to ranges from 0 to .33, .17, .17, 
and .33, respectively, and summed to create one index with a range 
from zero to one. The level of urbanization was measured in five 
ordinal classes, ranging from (1) not urban to (5) very highly urban. 
These data were derived from a database provided by the Netherlands 
Central Bureau of Statistics on the basis of the mean number of 
addresses per square kilometer within a circle with a radius of one 
kilometer (den Dulk, van de Stadt, and Vliegen 1992). The aim was 
to measure the concentration of human activities. 
Health 
As regards the health aspect, three instruments were used. The first 
one consisted of four questions about having difficulties with activi- 
ties of daily living (ADL): "Can you walk up and down stairs? . . . 
walk for five minutes outdoors without resting? . . . get up and sit 
down in a chair? . . . get dressed and undressed (including putting on 
shoes, doing up zippers, fastening buttons)?"e five answers were 
the following: not at all, only with help, with a great deal of difficulty, 
with some difficulty, and without difficulty. The four ADL items 
constituted a hierarchically homogeneous scale (H = .68), which was 
reliably measured (p = 37). The scale ranged from 4 (numerous 
problems) to 20 (noproblems). ADLcapacity correlated -.33 with age. 
The second instrument pertained to the respondents' perception of 
their own health: How is your health in general? Answers could be 
given on a five-point scale scored from one to five. Subjective health 
correlated with age (r = -. 12) and ADL capacity (r  = .42). The third 
instrument was an interviewer evaluation of the respondent's cogni- 
3 10 SOCIOLOGICAL METHODS & RESEARCH 
tive functioning during the interview. The interviewers answered eight 
questions at their home: Were there problems (e.g., in comprehension) 
that made it difficult to interview the respondent? How much help 
(e.g., repeating questions, extra explanations) did the respondent need 
to answer the questions? In general, how good was the respondent's 
comprehension of the questions? Did the respondent have difficulty 
recalling experiences from the past? How good was the respondent at 
expressing answers? How good was the respondent's ability to con- 
centrate? Did the respondent experience difficulties with the answer 
categories? How good was the respondent's memory in general? The 
eight standardized scores had sufficiently high intercorrelations (av- 
erage r = .58; Cronbach's a = .92) to construct a scale score by 
summing the scores; the scale scores were converted to a range from 
zero to one. The interviewers' evaluation of the respondents' cognitive 
functioning correlated with age (r = -.38), ADL capacity (r = .30), and 
subjective health (r = .22). 
The duration of each section of the interview was measured by the 
internal clock of the computer. Breaks of 10 minutes or longer were 
not counted. The interviews lasted an average of 98 minutes, 10 of 
which were used to delineate the network, and 45 before and 43 after 
the network delineation. After the interview, the interviewers recorded 
whether third parties were present during the interview and, if so, who 
they were. 
INTERVIEWER MEASUREMENTS 
In addition to their sex and age, a number of characteristics were 
collected from all the interviewers. Their general attitude toward older 
adults was measured with 10 items, based on a semantic differential 
developed by Osgood, Succi, and Tannenbaum (1957). These items 
were fast-slow, boring-interesting, clean-dirty, unimportant-important, 
strong-weak, pleasant-unpleasant, attractive-repulsive, good-bad, 
happy-unhappy, and active-passive, with values from 1 to 9. A scale 
(average r = .40; Cronbach's a = 37) was constructed by summing 
the scores and, if necessary, the reversed scores (range 10-90). The 
actual range of the values was between 35 and 89 (M = 60.4, SD = 
10.5). 
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Experience with interviewing prior to the project was measured on 
an ordinal scale with four categories: (a) never conducted interviews 
(37%), (b) conducted some interviews (25%), (c) conducted one or 
two surveys (23%), and (d) had been involved as interviewer in a 
number of survey projects (1 5%). The interviewers' experience within 
the project was indicated by the interviewers' sequence number of the 
interview. Education was measured on an ordinal scale with seven 
categories ranging from lower vocational school to university. The 
scale was transformed into years of education (M = 13.2, SD = 2.3). 
Prior project experience, the number of interviews conducted, and 
educational level were not significantly correlated (Id< .13). 
The supervisors rated the performance of the interviewers during 
the training and the interviewing up to a maximum of nine times (the 
average number of ratings was 3.1, SD = 1.5; interviewers conducting 
more interviews were rated more often; r = 30). Thirteen aspects were 
rated, most of them on a nine-point evaluation scale. For the others, 
three to five answering possibilities were used. For all the aspects, a 
higher score indicated better interviewing quality. Using an explora- 
tive principal components factor analysis with varimax rotation, four 
factors with an eigenvalue of one or larger were derived (explained 
variance 68.9%). The first factor consisted of six items with a loading 
higher than SO, in decreasing sequence: reading questions as they 
were worded, a global overall evaluation, adequately explaining the 
questions, adequately repeating questions, being conscientious and 
meticulous, and probing in a correct, nonsuggestive, and nondirective 
way. The second factor consisted of four items: being socially confi- 
dent, degree of extroversion, being pleasant, and being good at ending 
unpleasant situations. The third factor consisted of two items: ade- 
quately providing feedback and posing questions in a natural tone and 
speaking clearly. The final factor consisted of two items: having a 
correct interviewing speed and being pleasant. The first and second 
factors were evaluated as the most relevant and easiest to interpret as 
technical and social interviewing quality, respectively. Factor scores 
for these two factors were derived from the analysis and rearranged 
from 0 to 1. The only significant correlation with the other inter- 
viewer characteristics was between social interviewing quality and 
age (r = .37). 
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PROCEDURE 
To assess the magnitude of the interviewer effect, the intraclass 
correlation pint developed by a s h  was used, computed on the basis of 
analysis of variance (Groves 1989). We also used multilevel analysis 
(ML3) (Prosser, Rasbash, and Goldstein 1991) to compute pint. In his 
review of a number of studies, Groves (1989) reported an overall mean 
of .03 for pint. He evaluated interviewer effects as large if pint was about 
.20; interviewer effects could be considered small if pint was smaller 
than .02. 
A hierarchical multilevel regression analysis with forced entry of 
explanatory variables in four steps was conducted to examine whether 
differences in network size could be explained by differences in the 
interviewers' experience and level of education. The respondents were 
on the lower and the interviewers on the higher level. Interviewers 
were not assigned to equivalent respondent categories. Therefore, 
respondent characteristics were first entered into the equation as 
control variables. They included sex, age, availability of a partner, the 
number of children and siblings, socioeconomic status, church mem- 
bership and affiliation (dummy variables with not a member and not 
affiliated as category of reference), being employed, ADL capacity, 
subjective health, and cognitive functioning. For all of them, there was 
evidence from earlier studies of associations with network size. Fe- 
males, younger old people, and people with a partner relationship had 
more relationships. For the latter, not only the partner relationship 
itself but also a broader network became available via the partner. If 
children and their partners and siblings were available, they were 
likely to be in the network. By a matching procedure, it was assessed 
that, on average, the respondents nominated 86 percent of their chil- 
dren (n = 3,454; respondents with children only) and 43 percent of 
their siblings (n = 3,378; respondents with siblings only) in their 
networks. Furthermore, the respondents nominated 67 percent of their 
children-in-law (n = 3,229; respondents with children-in-law only). 
The number of children was strongly associated with the number of 
children-in-law (r = .91), so there was no need to enter the latter into 
the equation. There were more chances for people with a higher 
socioeconomic status to engage in personal relationships, and they 
tended to be more attractive to other people. The church was an 
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important source of social contacts. Employed people had opportuni- 
ties to engage in work-related personal relationships, although they 
might have less spare time to meet people outside their work. People 
with poor physical capacities or cognitive functioning had fewer 
opportunities to meet other people, although informal helpers might 
enter the network. In addition, people with poor cognitive functioning 
might have problems with being interviewed and with remembering 
network members. The geographical region (dummy variables with 
Amsterdam as category of reference) and urbanization were entered 
as controls because the sampling procedure and the data collection 
were region based. 
To answer the second research question, in the second step, the prior 
experience, the sequence number of the interview, and the education 
level of the interviewer were entered into the equation. In an explora- 
tive third step, other control and explanatory variables were entered 
to evaluate whether they would modify the effects of interviewers' 
experience and education. Characteristics of the interview were en- 
tered, including being interviewed in the fourth period of the data 
collection (respondents, interviewers, and procedures in that period 
deviated from the other periods), the duration of the interview before 
the network delineation, and whether third parties were present during 
the interview. Furthermore, the interviewer's sex, age, and attitude 
toward older adults; the number of interviews conducted (covering the 
differences between the interviewers who quit early, conducted the 
scheduled number of interviews, and had an extended contract); and 
the technical and social quality of the interviewing were entered. 
Finally, the significance of a nonlinear effect and a number of inter- 
action effects were explored. A nonlinear (quadratic) effect of the 
interview sequence number combines the positive effect of the in- 
creasing experience within the project and a negative effect. It was 
known from studies by Cannell, Marquis, and Laurent (1977) and van 
der Zouwen and Dijkstra (1988) that the quality of interviewing could 
decrease if an interviewer conducted numerous intervkws. When 
there is a positive linear and a negative quadratic effect, it indicates 
that the increasing experience of interviewers has the strongest (posi- 
tive) effect at earlier stages of the data collection and that this positive 
effect decreases at later stages. The interaction effects included were 
of (a) respondent and interviewer characteristics (sex, age, and edu- 
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cation) as control variables, (b) the sequence number of the interview 
and education of the interviewer to assess whether poorly educated 
interviewers learned more from the interviewing than well-educated 
interviewers, and (c) the sequence number and (d) prior experience, 
on one hand, and the duration of the interview, on the other, to assess 
whether more experienced interviewers tried to be efficient with their 
time. To avoid multicollinearity, all the variables for these effects were 
centered before interaction and quadratic terms were computed. In 
total, 37 explanatory variables were entered into the equation. For the 
significance of the regression coefficients, t values were computed by 
dividing the coefficient by its standard error. For variables at the 
respondent and the interviewer level, there were an indefinite number 
and 86 degrees of freedom, respectively. For computing standardized 
regression coefficients, the variables were standardized. 
Within multilevel analysis, there are two methods to evaluate the 
fit of models. The first one focuses on the significance of the model 
change. Each model is characterized by the -2 log likelihood (devi- 
ance, i.e., the lack of fit between the model and the data). We applied 
the forward modeling approach using an empty model (only contain- 
ing a constant) at the start and adding the explanatory variables one 
by one (dummy variables were entered as a block). The difference 
between the deviance of the successive models is x2 distributed with 
the number of added parameters as degrees of freedom. The second 
method uses the decrease of the unexplained variance (Snijders and 
Bosker 1994). In each model, the variability of the dependent variable 
is estimated at both levels. The sum of these variance components in 
the empty model equals the variance of the variable. By adding 
explanatory variables to the model, the variance will decrease for 
either one or both levels. The amount of decrease provides insight into 
the explanatory power of the model. Unlike ordinary regression 
analysis, the added explained variances might be negative. If they are 
strongly negative, the specification of the model should be doubted. 
RESULTS 
The average network size was 13.4 (SD = 9.4, median = 11) with a 
minimum of 0 and a maximum of 77. The average loneliness score 
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was 2.3 (SD = 2.7, median = 1, range 0- 11). Both variables had highly 
skewed distributions, and the decision was made to use original scores 
and scores transformed to approximately a normal distribution in 
parallel analyses. For network size, p,, was computed as .200 (based 
on analysis of variance), ,214 (based on multilevel analysis with 
original scores), and .252 (based on multilevel analysis with normal- 
ized scores). For the loneliness scores, pin, was .021, .020, and .022, 
respectively. These figures indicated that the interviewer effects were 
large for the measurement of network size, not for the measurement 
of loneliness. 
Table 1 shows the respondent and interviewer characteristics, bro- 
ken down by the region. For most of the respondent characteristics, 
differences between the regions were observed. Interviewers em- 
ployed in Amsterdam were younger and interviewed fewer respon- 
dents than the other interviewers. Both of these differences might be 
related to the fact that there are two universities in Amsterdam, so a 
number of interviewers were recruited who had recently completed 
their education and were doing the interviews while they were looking 
for a regular job. Interviewers in the rural west were rated by their 
supervisor as relatively highly socially skilled. We do not have an 
explanation for this. 
The results of the multilevel regression analysis based on the 
normalized scores were very similar to those based on the original 
scores. Therefore, only the latter are shown in Table 2 and will be 
discussed. Equation (1) contains the respondents' characteristics (in- 
cluding the region) and the interviewers' experience and education. 
For all the respondents' characteristics, being employed excepted, 
effects in the expected direction were observed. The significance of 
ADL capacity disappeared as soon as cognitive functioning entered 
the equation. On the respondent level, about 15 percent of the variance 
was explained, indicating that there were still large differences within 
the categories of respondents with the same characteristics. On the 
interviewer level, about 11 percent of the variance was explained. This 
indicates that respondents assigned to different interviewers had dif- 
ferent characteristics that influenced the average network size across 
interviewers. In addition, the geographical region produced differ- 
ences in the average network size of respondents interviewed by 
specific interviewers (10% added explained variance on the inter- 
TABLE 1: Respondent and Interviewer Characteristics by Region 
All Amsterdam West (Rural) East South Significance Level 
Respondent characteristics N = 4,059 N =  1,133 N = 676 N= 1,293 
Network size (M, range 0-77) 13.4 (9.4) 11.6 (8.8) 12.9 (8.6) 15.9 (10.0) 
Loneliness (N = 4,044; M, range 0- 1 1) 2.3 (2.7) 2.8 (2.9) 2.3 (2.5) 2.1 (2.5) 
Sex (% female) 5 1 50 49 51 
Age (M, range 55-89) 72.2 (9.9) 73.2 (9.9) 71.4 (9.3) 71.3 (10.1) 
Percentage with partner 64 59 66 67 
Number of children (M, range 0-14) 2.8 (2.2) 2.2 (1.8) 2.8 (2.1) 3.0 (2.1) 
Number of siblings (M, range 0- 15) 2.8 (2.5) 2.4 (2.5) 2.6 (2.3) 2.8 (2.3) 
Socioeconomic status (M, range 0-1) .33 (.19) .35 (.20) -31 (.18) .33 (.19) 
Church, membership and affiliated (%) 
None 42 70  50 28 
Roman Catholic 45 2 1 42 45 
Protestant 12 6 7 26 
Other 2 3 1 1 
Employed (%) 9 9 9 11 
ADL capacity (M, range 4-20) 18.6 (2.7) 18.6 (2.5) 18.8 (2.4) 18.9 (2.3) 
Subjective health (M, range 1-5) 3.7 (.9) 3.5 (.9) 3.7 (.9) 3.7 (.8) 
Cognitive functioning (M, range 0-1) .75 (.16) .73 (. 16) .75 (. 15) .77 (. 16) 
Urbanization (M, range 1-5) 3.0 (1.5) 4.8 (.5) 2.0 (.9) 2.2 (1 .O) 
Interviewer characteristics N =  87 
Sex (% female) 89 
Age (M, range 21 -58) 36.6 (10.4) 
Attitude toward older adults (M, range 35-89) 60.0 (10.2) 
N of interviews conducted (M, range 2-157) 46.7 (27.1) 
Prior experience (M, range 1-4) 2.2 (1.1) 
Educationai level (M, range 9-18) 13.2 (2.3) 
Technical quality interviewing (M, range 0-1) .70 (.21) 
Social quality interviewing (M, range 0-1) .48 (.17) 
NOTE: Significance for nominal variables based on the X2, for others, on the F statistic. SDs in parentheses. ADLactivities of daily living. 
* p  < .05. **p < .001. 
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viewer level). In particular, the interviewers employed in the east 
"produced" large networks. The added explained variance by region 
and urbanization on the respondent level was zero, which indicates 
that the differences between respondents across the regions were 
effectively controlled for. The partial pint after the introduction of all 
these variables was still high (.205). 
The three variables on the interviewers' experience and education 
added substantially to the explained variance on the interviewer level 
(EL%& -and were all significant. These effects were controlled for 
region and indicate that interviewers employed within a specific 
region who had different characteristics "produced" different network 
sizes. The partial pint was reduced to .173. The effect of prior experi- 
ence indicated that the least experienced interviewers generated, on 
average, 3.4 more network members than the most experienced inter- 
viewers. The interviewers with the highest education level generated, 
on average, 4.1 more network members than the interviewers with the 
lowest education level. The sequence number of the interview, indi- 
cating the experience and training of the interviewers during the 
project, had a very skewed distribution and was consequently normal- 
ized. The difference between the first and the median last interview 
(with sequence number 40) was estimated as 1.4, in favor of the latter. 
Other control and explanatory effects were added to equation (1). 
Of- the variables entered into Equation 1, particularly the effects of 
having a partner and of the region, were modified. All the effects for 
the interviewers' experience and education became stronger. Four 
added variables either had a significant effect in the final equation (2) 
or improved the model significantly. The respondents interviewed in 
the fourth period of the data collection who had specific charac- 
teristics, such as being hard to reach or recovering from an illness, had 
smaller networks than the others. There was no effect for the number 
of interviews conducted by the interviewer. The duration of the 
interview prior to the network delineation, which was normalized, had 
no main effect, and there were no significant interaction effects 
observed for this variable. Two contrary effects might counterbalance 
each other here. The respondents who took more time answering the 
questions also took more time recalling significant network members. 
Otherwise, if it took them a long time to answer the preceding 
questions, during the network delineation, time-efficient interviewers 
TABLE 2: Multilevel Regression of the Network Size on Experience and Education of the Interviewer, Controlled for Respondent, Interview, 
Interviewing, and Other Interviewer Characteristics 
Change Explained Variance Equation I Equation 2 Deviance (% added) at the Level of 
B I? t B P t (X2)  Interviewers Respondents 
Constant 2.28 1.4 2.13 .6 
Characteristics respondent 
Sex (male-female) .83 .04 3.0** 1.04 .06 3.7*** .3 -.2 .O 
Age (55-89 years) -.09 -.lo -5.6*** -.I1 -.I1 -6.2*** 229.7*** 2.8 5.6 
With partner (no-yes) 1.52 .08 5.0*** .58 .03 1.5 63.0*** 1.7 1.4 
Number of children (0-14) .69 .16 11.5*** .65 .15 10.1*** 132.3*** .8 3.0 
Number of siblings (0- 15) .22 .06 4.1*** .21 .06 3.9*** 12.6*** -1 .O .3 
Socioeconomic status (0-1) 5.56 . l l  7.3*** 5.85 .12 7.5*** 108.9*** 3.5 2.3 
Church membership and affiliationa 54.5*** 4.1 1.1 
Roman Catholic 1.88 .10 6.3*** 1.86 .10 6.2*** 
Protestant 2.11 .07 4.7*** 2.10 .07 4.7*** 
Other 1.76 .02 1.7 1.69 .02 1.7 
Employed (no-yes) -.I1 -.00 -.2 -.I8 -.01 -.4 .O .O .O 
ADL capacity (4-20) .05 .02 1.0 .06 .02 1.1 9.2** .6 .2 
Subjective health (1-5) .18 .02 1.2 .18 .02 1.2 3.3 .1 .1 
Cognitive functioning (0- 1) 7.24 .12 7.5*** 7.88 .13 8.1*** 55.5*** -1.6 1.2 
Geographic regionb 9.8* 10.3 .O 
Rural west -.48 -.02 -.4 2.45 .10 1.6 
East 1.63 .08 1.4 3.41 .17 2.5* 
South -2.43 -.I1 -1.9 -.21 -.01 -.l 
Urbanization (1 -5) -.I6 -.02 -.8 -.I7 -.03 -.8 .5 -.8 .O 
Experience and education interviewer 
Prior project experience (1-4) -1.12 -.I3 -2.8** -1.28 -.I5 -3.4** 9.8** 10.1 -.O 
Education (9- 1 8 years) .46 . l l  2.5* .49 .12 2.7** 5.9* 5.2 .O 
Sequence number interview (0- 1)' 2.02 .06 4.1 *** 2.50 .08 4.7*** 16.7*** -. 1 .4 
Characteristics interview, interviewing, 
and interviewer 
2 Interviewed in the fourth period of the 
9 data collection (no-yes) -1.37 -.03 -2.0* 3.7 -.2 .1 
(continued) 
TABLE 2 Continued 
C h g e  Explained Variance 
Equation I Equation 2 D~~~~~~~ (% added) at the Level of 
B P t  B P t ( X 2 )  Interviewers Respondents 
Number of interviews conducted by 
interviewer (2- 157) 
Duration interview (0-1)' 
Partner present during the interview 
(no- yes) 
Other person present during the 
interview (no-yes) 
Sex interviewer (male-female) 
Age interviewer (21-58 years) 
Interviewer's attitude toward older 
adults (35-89) 
Technical quality interviewing (0-1) 
Social quality interviewing (0-1) 
Nonlinear and interaction effects 
Sequence number interview (quadratic) 
Sex interviewer x Sex respondent 
Age interviewer x Age respondent 
Education interviewer x SES respondent 
Sequence number interview x Education 
interviewer 
Sequence number interview x Duration 
interview 
Prior experience interviewer x Duration 
interview 
Total 
- - - - 
NOTE: N interviewers = 87, N respondents = 4,059. Range of the independent variables in parentheses (dichotomous variables have values 0 and 1). Constant, 
Bs and ps of final equations. ADL=activities of daily living; SES=socioeconomic status. 
a. Dummy variables with not a member or not affiliated as category of reference. 
b. Dummy variables with Amsterdam as category of reference. 
c. Normalized scores. 
*p < .05. **p c .01. ***p < .001. 
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cut off the respondent as early as possible or gave fewer probes. The 
presence of a partner during the interview resulted, on average, in 1.5 
more network members. For 62 percent of the respondents with a 
partner, the partner was present during the interview. Therefore, with 
the introduction of this effect, the effect of having a partner decreased by 
1. It is not clear from the data whether the partner made suggestions 
about nominating certain network members or whether the presence 
of a partner served as a memory aid to nominate network members 
connected to the partner, such as siblings or colleagues. The presence 
of other people did not influence the network size. 
The sex of the interviewer did not influence the network size. There 
was a main effect for age: The respondents interviewed by younger 
interviewers had larger networks than those interviewed by older 
interviewers. When it was entered, the effect was significant, but as 
soon as the social interviewing quality entered the equation, the 
significance was lost. In the final equation, the estimated deviations 
for the extremes of the interviewers' age were +1.9 and -1.9, respec- 
tively. Simultaneously, by entering the interviewers' age into the 
equation, the effects of the dummy variables for region changed 
dramatically for the rural west from -.2 to 1.6, for the east from 2.0 
to 3.8, and for the south from -2.1 to .O. This might indicate that the 
relatively large network size of the respondents living in Amsterdam 
in equation (1) (they were ranked as second) was biased by their being 
interviewed by young interviewers. However, it is also possible that 
the effect of interviewers' age is caused by the employment of young 
interviewers in Amsterdam. In addition to the main effect of the 
interviewers' age, the interaction effect of the respondents' and inter- 
viewers' age increased the differences among the interviewers: Large 
networks were delineated by the youngest interviewers interviewing 
the youngest respondents (a deviation of +4.7 from the grand mean), 
and small networks were delineated by the oldest interviewers inter- 
viewing the oldest respondents (-2.9), with the combination of young- 
est interviewers and oldest respondents and the reversed combination 
in the middle (-.8 and -.9, respectively). No differences in network 
size were observed for interviewers with a different attitude toward 
older adults. The findings with respect to the interviewers' age and 
attitude were contrary to the findings of Freitag and Barry (1974). 
They argued that an interviewer's attitude toward aged people would 
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affect the findings in a survey of older adults. Their findings showed 
that interviewers retired from the labor force and interviewers who 
viewed older adults favorably elicited significantly more responses 
than the others. They suggested that the validity of interview data 
would be greater if differences between the interviewer and the 
respondent were minimized. However, our findings did not support 
this view. As regards the age of the interviewer, older adults might be 
more open to interviewers with an age difference of about two gen- 
erations or might want to show young interviewers that they still have 
a large network despite their age. The difference with respect to the 
interviewers' attitude toward older adults might be caused by the 
changes in society in the two decades since the study by Freitag and 
Barry: A larger proportion of the population is aged, and it is now 
generally recognized that older adults do not constitute a homogene- 
ous category. The technical quality of the interviewing did not influ- 
ence the network size, but the social quality had a significant negative 
effect. We should bear in mind that the supervisors evaluated the whole 
interview, and not the network delineation, separately. The findings 
were quite unlike those of Dijkstra (1983), who observed no effect of 
interviewer style on the amount of personal information elicited. 
Dijkstra (1987) had two contrary hypotheses on the effect of a personal 
interviewing style. First, by showing interest and understanding, the 
interviewer motivated the respondent to fulfill the task requirements. 
The second hypothesis, which was supported by our results, was that 
respondents were more inclined to try to ingratiate themselves with 
the interviewer, leading to more irrelevant and less relevant informa- 
tion. The negative effect of the quadratic term of the sequence number 
of the interview indicated that, controlled for the linear effect, the 
largest networks were delineated in the middle of the interviewers' 
employment period. We should also bear in mind that interviews with 
a high sequence number were conducted by interviewers whose 
contracts were extended, whereas the contracts of others were not 
extended. However, the effect was small and not significant and 
contrary to the results of earlier studies. The other interaction effects 
in the equation were not significant. Within the final equation (2), 47 
percent of the variance at the interviewer and 16 percent at the 
respondent level was explained. The partial p, was reduced to ,147. 
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DISCUSSION 
Interviewer effects were studied using data from a large-scale 
national survey. There are disadvantages to using data from a nonex- 
perimental study, such as the regional ties of interviewers and the 
unequal number of interviews conducted across interviewers. How- 
ever, we corrected for these errors within the analysis by taking into 
account respondent and region characteristics and the number of 
interviews conducted by an interviewer (Hox 1994). Furthermore, the 
advantage of conducting a secondary analysis is that the particular 
data collection covers a large number of respondents and a large 
number of interviewers, which facilitates a reliable estimate of the 
interviewer effects (Hanson and Marks 1958). Due to the costs of 
delineating personal networks, this type of approach would be impos- 
sible if an experimental design had been used. 
There were large interviewer effects in the measurement of per- 
sonal network size: The respondents of some interviewers had small 
networks on average, and the respondents of other interviewers had 
large networks on average. We hypothesized that the experience of 
infierviewers in conducting survey interviews and their education 
wbuld influence their performance. For education, the positive effect 
was in accordance with our hypothesis and with Carton's (1995) study. 
The results of our study support the significance of the interviewers' 
experience. However, the results show that we should distinguish 
between experience within the project and prior to the project: Inter- 
viewers with less prior experience and also interviewers with a great 
deal of project experience generated relatively large networks. A 
possible explanation might be that the interviewers without prior 
experience were more open to following instructions than the more 
experienced ones, probably because the latter adhered more strictly to 
their perception of the instructions given within projects they had 
participated in before. Furthermore, the finding that major project 
experience produced larger networks can be interpreted to mean it 
took time to become experienced with a complex interviewing task 
such as delineating personal networks. A second explanation is that 
only effective interviewers conducted a large number of interviews, 
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whereas others quit or did not have their contracts extended. However, 
in the analysis, we controlled for that factor. 
Our findings give rise to questions about the validity of studies on 
personal networks. One of the consequences of generating only a few 
network members and not having the exhaustive network size is that 
it limits the options for studying change over time in personal network 
size and composition. For example, a longitudinal study by Bowling, 
Grundy, and Farquhar (1995) showed that the network size changed 
in all directions: Three years later, 42 percent of the respondents had 
a smaller network than at the first observation, for 16 percent the 
network size increased, and for 42 percent no change was observed. 
Our longitudinal study also showed a large variation in the changes in 
the individual network size. It is not clear whether these findings were 
substantive or biased: A person who was nominated at only one 
observation may have entered or left the network (natural circulation 
in the network membership) (Starker, Morgan, and March 1993), or 
the appearance in one observation may have been caused by poor 
interviewing at the other observations or by the unreliability of the 
instrument applied. 
Awareness of interviewer effects in the measurement of personal 
network size might enable researchers starting a data collection to 
avoid the large and systematic ones found in the current study. One 
solution could be to omit the interviewer and collect the data by mailed 
questionnaires or computer-assisted self-interviewing. However, the 
complexity of the questionnaire on personal network delineation 
makes these alternatives unfeasible. Furthermore, we doubt whether 
the oldest respondents would be apt to fill in a questionnaire (Kalden- 
berg, Koenig, and Becker 1994). For face-to-face interviewing, one 
way to diminish the interviewer effects is to select the interviewers 
more carefully and thus introduce more uniformity. This might work 
with regard to prior project experience. However, because our results 
showed that interviewers with major within-project experience gen- 
erated large networks, and because we prefer to homogenize toward 
large networks, this solution could not be applied because it would be 
impossible to only employ interviewers with extended within-project 
experience. Another solution would be to accept the interviewer effect 
and randomize it. The number of interviews to be conducted by each 
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interviewer could be very strictly limited. However, this solution 
would not be cost-effective because more interviewers would have to 
be trained. More important, it would diminish the chance of obtaining 
the exhaustive network size. 
Of course, training the interviewers should receive the utmost 
possible attention. Although we think this was already the case in the 
current project, the training was not very specific on the avoidance of 
interviewer errors related to this type of questioning. In a study using 
other types of difficult questions (Berk and Bernstein 1988), no effects 
of prior experience and education were observed, and Billiet and 
Loosveldt (1988) observed that respondents interviewed by trained 
interviewers enumerated more items than those interviewed by inter- 
viewers who were trained minimally. Furthermore, the evaluation of 
the social interviewing quality by the supervisors had a negative effect 
on the measured network size, which suggests that this aspect should 
be given more attention during the training. We conclude that there is 
not enough knowledge available to design a specific training for 
personal network delineation. 
The interviewer effects found in this study might reflect differences 
in the ability of interviewers to perform the difficult task of delineating 
personal networks. As criterion for the performance of interviewers, 
we used the amount of information elicited. Because validating infor- 
mation was missing, one might doubt whether the interviewers who 
generated larger networks also performed better than the interviewers 
who generated smaller networks, although Billiet and Loosveldt 
(1988) assumed a positive association between the amount of infor- 
mation gathered by interviewers and the quality of the response. This 
study only provided insight into differences in the results of different 
interviewers, that is, the measured network size. It is not clear whether 
the interviewers behaved differently-in other words, whether they 
formulated questions or interpreted the respondents' answers in a 
different way. It is possible that interviewers with prior experience 
tried to be time efficient and cut off the respondents as early as possible 
or gave fewer probes. In the near future, we are planning to study the 
behavior of interviewers using tape recordings of the interviews to try 
to connect specific interviewer strategies (e.g., probing, cutting, in- 
adequate or suggestive questioning) with the measured network size. 
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We hope this future study will reveal whether specific interviewer 
behavior is connected to differences in network size and will result in 
specific interviewer guidelines to diminish interviewer effects in the 
measurement of personal network size. 
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